




R3D: Reconceptualizing the Innovation Process and the Role of Participants
Abstract
Building capacity for innovation and successful outcomes requires understanding and strengthening each of the stages in the process.  Though the innovation process should not be thought of as a linear process, it does have different stages that feed into each other.  The innovation process needs to be reconceptualized beyond research and development to include the demonstration of the technology through prototypes and the utilization through products and services.  That is, R&D needs to be broadened to a R3D process: Research, Development, Demonstration, and Delivery to market.  In the Research stage, basic knowledge is acquired through experimentation and investigation.  In the Development Stage, new knowledge is applied and further refined.  In the Demonstration stage, viable commercial products are conceptualized, built, tested, and evaluated.  Finally, in the Delivery stage, knowledge is brought to market and utilized in commercial products and services.
Each stage of this process has different requirements, and thus, different skill sets and knowledge that are needed for success.  These are supplied by the different participants, who commit to work together.  However, differences in professional and academic norms and knowledge can actually create barriers to success.  Different professions and academic disciplines conceptualize problems differently and have different methodologies and work norms.  Nonetheless, policymakers, managers, and researchers often lump science, engineering, and mathematics together as ‘STEM’ fields, and proceed to formulate incentives and requirements based on the assumption that training and socialization differences are either not important or easily overcome.  In addition, they often fail to appreciate the barriers that can exist between business professional, venture capitalists, entrepreneurs, and academic researchers.  
Academic researchers are not specialists in many of the skills needed to successfully develop commercial products and test them in the marketplace.  There can also be significant misunderstandings and underestimations of the capital needs beyond basic research and development.
The purpose of this paper is to examine the different stages of the innovation process, examining the different skills and tasks associated with each one.  The roles of the different participants in the process are then discussed, highlighting the professional norms that create barriers to innovation success, and yet also create opportunities to improve the innovation process.  The unique role of the engineer as a bridge in the innovation process is discussed.  Data used to illustrate the differences in industrial engagement, collaboration, and values about commercialization and applied research between scientists and engineers comes from the Research Value Mapping project, under the direction of principal investigator, Barry Bozeman.
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